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Human Factors in Military Aviation
Aviation Maintenance: An A400M

A400M Case Study

Examining a real-world maintenance incident to understand how individual
individual actions and systemic factors combine to create safety hazards in
hazards in complex aviation environments.
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The Incident: Emergency Landing Due to Fuel System Error
Error

Aircraft & Date Incident Summary

Aircraft Type: Airbus A400M Atlas During a routine training flight, the aircraft experienced fuel system anomalies
requiring an immediate precautionary landing. Investigation revealed that fuel
crossfeed valves had been incorrectly configured during scheduled maintenance,

Date: March 2019 leading to asymmetric fuel distribution and potential engine shutdown risks.

The incident posed no immediate danger to the crew but highlighted critical gaps
Classification: Serious Incident critical gaps in maintenance procedures and human factors awareness.
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The Maintenance Task: What Should Have Happened

01

02

03

Task Assignment

Senior engineer assigns fuel system inspection and
valve configuration check to qualified technician

following scheduled maintenance interval.

04

Procedure Review

Technician retrieves and reviews Technical Order
(TO) specifying exact valve positions and crossfeed

configuration requirements.

0b

Valve Configuration

Systematically configure each fuel crossfeed valve to
valve to specified positions, following sequential

sequential checklist in maintenance manual.

Independent Verification

Second qualified engineer performs independent physical check of all valve

valve positions before signing off work.

Documentation

Complete maintenance log entries with both technician and inspector

signatures confirming task completion to standard.
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What Actually Happened: The Error Chain

08:30 - Task Assignment Under Pressure

Lead technician receives urgent tasking to complete fuel system checks on two
A400M aircraft by end of shift. Workload already elevated due to staff shortages.

Feels pressure to work quickly to meet aircraft availability targets.

10:45 - Critical Error Made

Configures fuel crossfeed valves to positions appropriate for A400M-180 variant,
variant, not the A400M-190 variant being serviced. Key difference: crossfeed valve
crossfeed valve positions reversed between variants. Error not immediately

immediately apparent visually.

14:00 - Aircraft Released

Aircraft declared serviceable and released for training mission. Fuel system error
system error remains undetected through pre-flight checks as indicators showed

showed normal until fuel transfer commenced in flight.

chpag

09:15 - Procedure Deviation Begins

Technician accesses electronic Technical Order but doesn't print checklist due to
time pressure. Relies on memory from similar task performed weeks earlier on

different aircraft variant. Assumes valve configurations are identical.

11:30 - Missed Verification

Independent inspector conducts cursory visual check but doesn't physically verify
physically verify valve positions. Signs off maintenance sheet based on trust in

trust in technician's experience. Both assume configuration is correct.

15:20 - Problem Discovered

Crew notices fuel imbalance warnings during flight. Emergency procedures
procedures activated. Aircraft returns safely to base. Investigation immediately

immediately launched to determine root cause. 4
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Investigation Findings: Human Factors Aspects
Post-Incident Interview Revelations
Detailed interviews with the technician, his supervisor, and the independent inspector revealed a complex series of contributing factors that

contributing factors that extended far beyond a simple mistake.

Individual Factors Team Factors

Knowledge gap: Technician unfamiliar with
unfamiliar with variant-specific differences
differences despite formal qualification

qualification

Memory reliance: Attempted complex task
complex task from memory under time

time pressure

Confirmation bias: Expected familiar
configuration, saw what he expected to

see

Fatigue: Working sixth consecutive day due

day due to manning shortages

Communication breakdown: Technician
Technician didn't inform inspector of time

time pressure or uncertainty

Inspection inadequacy: Inspector
performed visual check only, didn't verify
physical positions

Assumed competence: Over-reliance on
on technician's experience level masked

masked knowledge gap

Production pressure: Unspoken
expectation to prioritise aircraft availability

over thoroughness

Organisational Factors

Inadequate training: Variant differences

not emphasised in qualification process

Manning shortages: Chronic understaffing

created persistent time pressure

Procedure ambiguity: Electronic TOs not
not clearly marked with variant-specific

specific warnings

Weak safety culture: Reporting near-

misses discouraged by perception of blame
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Lessons Learnt: Preventing Future Incidents
Key Recommendations Implemented

Y

Enhanced Training

Mandatory variant-specific qualification modules with emphasis on
critical differences between A400M variants.

Procedural Changes

Physical checklist mandatory for all fuel system work. Electronic TOs now
display prominent variant warnings.

J

—_—h————

Verification Standards

Independent inspection must include physical verification of all safety-
safety-critical components, not just visual checks.

J

—_——————

Culture Shift

Introduction of confidential reporting system and "Just Culture" principles

principles emphasising learning over blame.

The Bigger Picture

This incident exemplifies James Reason's "Swiss Cheese Model" of accident
causation. Multiple defensive layers—training, procedures, verification—all
contained holes that aligned momentarily.

— Technician's testimony, investigation interview

Critical insight: The technician's error was the trigger, but systemic
weaknesses created the conditions for that error to remain undetected.
undetected.

"I knew | was rushing, but I'd done similar tasks dozens of times. |
times. | didn't think it was possible to get it wrong. Looking back, |
Looking back, | should have stopped and double-checked the
checked the manual.”

Effective safety management requires addressing both individual
individual behaviour and the organisational context that shapes it.
shapes it. Human error is inevitable; system resilience is engineered.
engineered.
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Notes
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